Abstract: G. tomentosum and G. darwinii are wild allotetraploid cotton species, characterized with many excellent traits including finer fiber fineness, drought tolerance, Fusarium wilt and Verticillium wilt resistance. Based on construction of F 2 linkage groups of G. hirsutum × G. tomentosum and G. hirsutum × G. darwinii, two genetic linkage maps were compared. As a result we found a total of 7 inversion fragments on chr02, chr05, chr08, chr12, chr14, chr16 and chr25, 3 translocation fragments on chr05, 
Introduction
Cotton is a natural vegetable white fibrous agricultural product of great economic importance as raw material not only for textile industry but also for a wide variety of uses such as paper industry, home fixtures, medical supplies, chemicals and oil (Ensminger et al. 1990 ). Cotton (Gossypium spp) is one of the most expansively grown species around the globe in tropical and subtropical regions between 36° South latitude and 46° North latitude (Reller et al. 1997) of more than 80 countries（Fryxell 1979; Smith 1995）. Gossypium genus consists of 50 species (Fryxell 1992; Ma et al. 2008) , which includes five allotetraploid species (2n=4x=52; (AD) 1 to (AD) 5 ) and 45 diploid species (2n=2x=26, A through G and K) (Fryxell 1979; Brubaker et al. 1999; Zhang et al. 2005 ). The evolution of domesticated cotton involves various steps that can help scientists to have deep insight understanding of polyploidy role in diversification process and better investigation of unique traits, and it can further help geneticists to utilize germplasm from wild relatives. Allopolyploids provide a great tool to understand the evolutionary process of two diploid genomes which evolve simultaneously but different in genome size.
Evolution and diversity studies of Gossypium genus provide the basic knowledge of morphological diversity of the genus and plant biology which can help in the better utilization of genetic resources (Wendel et al. 2009 ).
More than 30 genetic maps have already been published in cotton, and most of them are based on interspecific crosses of domesticated tetraploid species namely G. hirsutum and G. barbadense (Jiang et al. 1998 Wild cotton has long been used as a genetic resource to introduce new traits to increase the potential of cotton cultivated species . G. darwinii, a wild allotetraploid species with (AD) 5 genome, is closely related to G. barbadense but quite different from the cultivated G. hirsutum, and it has many excellent traits including finer fiber fineness, drought tolerance, Fusarium wilt and Verticillium wilt resistance. G. tomentosum is . CC-BY 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/031104 doi: bioRxiv preprint first posted online Nov. 10, 2015; endemic to Hawaiian Islands, and it has many unique agronomic traits such as insect-pest resistance, drought tolerance, salt tolerance, heat tolerance, nectarilessness and lint color.
Many genetic studies like genomic and genetic structure/organization have been conducted on the two cultivated tetraploids, G. hirsutum and G. barbadense, however very little is known about genomic architecture, gene transfer or introgression of unique traits from other three tetraploids.
In the present study, the SSR genetic maps are developed from two F 2 populations, (G.
hirsutum × G. tomentosum) (Chen et al. 2015 ) and (G. hirsutum × G. darwinii) ( Kashif et al. 2015) . The linearity relationship is compared between the two genetic maps, which will serve as an indispensable genomic resource for genome structure study, comparative genomic analysis, and fine mapping and map-based gene cloning of important traits.
Materials and methods
Linkage map were reconstructed reference Chen et, al (2015) . and Kashif et, al (2015) . 
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The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/031104 doi: bioRxiv preprint first posted online Nov. 10, 2015; tomentosum and G. hirsutum × G. darwinii. Through linear relationship analysis on homologous position, there are seven inversions (corresponding on chr02, chr05, chr08, chr12, chr14, chr16 and chr25) and three translocations (corresponding on chr05, chr14 and chr26) were found seperately on the two genetic linkage maps. Compare the inversions and translocations location with the physical position of G. hirsutum, we found the same inversion phenomena appeared on the corresponding position of chr02, chr05, chr12 and chr14 in G. hirsutum, the same with translocation on the corresponding position of chr05 in G. hirsutum. For the first time we discovered inversion on the homologous chromosome fragments of chr02 and chr14, and for the first time we found out the translocations on chr05 and chr14. In this study we also found inversion and translocation appeared at the same fragment, which indicate it is genetic active region.
Further research need to confirm inversion occur before or after translocation.
Genetic mapping coupled with physical alignment of genomic
A lot of research has been done on the origin and evolution of allotetraploid cotton by previous researchers. Fryxell (1992) and Wendel (2009) 
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